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In recent years, the curricula reforms at the levels of preschool and primary 
school in Sweden have caused new demands on the teachers. In particular, 
numerous teachers lack the educational training in science subjects. There¬ 
fore, this study aims to investigate teachers’ self-efficacy and needs in relation 
to science teaching. A total of 71 teachers, divided into three groups of pre¬ 
school, 1-3 grades and 4-6 grades, were invited to join this pilot study. From 
the EU FP7 project, PROFILES, a Likert scale questionnaire (with scores from 

1 to 3 to represent strongly disagree, agree to strongly agree, and I don’t know was 
scored o) was used and revised for the data collection in this pilot study. The 
results showed that the participating teachers had relatively high self-efficacy 
and no significant differences were found among the three groups of teachers. 
However, even though the teachers had high self-efficacy, the needs of further 
education were expressed by the teachers to a large extent. In particular, the 
group of preschool teachers addressed the need for more content knowledge 
(CK) in physics and chemistry (>41%). In terms of the groups of 1-3 and 4-6 
grades teachers, the needs relating to scientific literacy were revealed, with a 
focus on engaging students in socio-scientific problems (52%, 56%) and as¬ 
sessment (44%, 61%). The implication of this study is discussed in the hope to 
contribute to teachers’ professional development for both pre- and in-service 
teachers in science education. 
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Preucevanje uciteljeve samoucinkovitosti in uciteljevih 
potreb pri poucevanju naravoslovja v predsolskem in 
osnovnosolskem izobrazevanju: pilotna studija 


Susanne Walan in Shu-Nu Chang Rundgren* 


V zadnjih letih so ucitelji na Svedskem zaradi kurikularnih reform na 
podrocju predsolskega in osnovnosolskega izobrazevanja postavljeni 
pred nove zahteve. Konkretneje - veliko uciteljev ima primanjkljaj 
na podrocju naravoslovnih predmetov. Namen raziskave je preuciti 
samoucinkovitost in potrebe uciteljev, povezane s poucevanjem nara¬ 
voslovja. Vkljucenih je bilo 71 uciteljev, ki so bili razdeljeni v tri sku- 
pine - ucitelji v predsolskem obdobju, ucitelji, ki poucujejo v prvih 
treh razredih, in ucitelji, ki poucujejo od 4. do 6. razreda. Podatki so 
bili zbrani s pomocjo vprasalnika Likertovega tipa (od 1 do 3 - se nika- 
kor ne strinjam, se strinjam, se popolnoma strinjam; o - ne vem), ki je 
bil pripravljen za projekt PROFILES (EU FP 7), in sicer z dopolnitvami 
za to raziskavo. Izsledki so pokazali, da imajo ucitelji, ki so sodelova- 
li, sorazmerno visoko raven samoucinkovitosti, med skupinami pa ni 
bilo statisticno pomembnih razlik. Kljub temu pa je bila potreba po 
nadaljnjem izobrazevanju mocno izrazena. Podrobneje - predsolski 
ucitelji so izrazili potrebo po vec strokovnega znanja na podrocju fizike 
in kemije (> 41 %). V drugih dveh skupinah se je potreba pokazala pri 
vsebinah, povezanih z naravoslovno pismenostjo: vkljucevanje ucencev 
v druzbeno-naravoslovno problematiko (52 %, 56 %) in vrednotenje 
(44 %, 61 %). Uporabnost izsledkov studije je podana z namenom pri- 
spevka k profesionalnemu razvoju studentov in uciteljev naravoslovne- 
ga izobrazevanja. 

Kljucne besede: predsolsko obdobje, osnovna sola, naravoslovje, 
samoucinkovitost, uciteljeve potrebe 
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Introduction 

Developing teachers’ professional knowledge, which includes con¬ 
tent knowledge (CK), pedagogical knowledge (PK) and pedagogical content 
knowledge (PCK), has been addressed during past decades (e.g. Shulman, 1986; 
Bergqvist, Drechsler, de Jong, & Chang Rundgren, 2013). Researchers especially 
emphasized the role of the teacher as one of the critical factors in relation to 
students’ achievement (e.g. Goodrum, Hackling, & Rennie, 2001; Hattie, 2008; 
McKinsey, 2007). In line with the importance of developing teachers’ profes¬ 
sional knowledge and the importance of the teacher’s role, a great need has 
been identified to improve teachers’ CK and PCK in preschool and primary 
school in Sweden (Nilsson, 2008a, 2008b), especially since there have been re¬ 
cent curriculum reforms for both preschool (Lpfo 98, revised 2010) and pri¬ 
mary school (Lgr 11) (Swedish National Agency for Education, 2011a, 2011b). 
The new primary school curriculum has embedded the perspectives of science 
education, in which students skills in making socio-scientific decisions has 
been stressed. Besides, science was treated as one subject in the earlier versions 
of curricula, but now, science has been divided into biology, chemistry and 
physics. Accordingly, it was not hard to perceive that the demands on teachers 
have been increasing in Sweden. Similar situations were also reported in other 
countries. Researchers found that teachers at 1- to- 6-grade levels, either lacked 
educational training in science, or had received only a small part of science 
training in their earlier teacher education programs and this had been shown to 
reflect in the teachers’ low self-efficacy (Appelton, 1995, 2006; Hackling, Peers, 
& Prain, 2007; Palmer, 2001; Riggs & Enochs, 1990; Yates & Goodrum, 1990). 

Based on the above-mentioned important role of teachers and the need 
for developing teachers’ PCK and CK, this study aims to investigate teachers’ self- 
efficacy and needs in science teaching. Preschool to primary school teachers were 
invited to express their self-efficacy concerning aspects of scientific literacy, the 
current curriculum at each level and arrangements for a student learning envi¬ 
ronment in science subjects. A Likert scale instrument, developed by EU FP7 
project, PROFILES (Grant No. 266589), was revised according to the Swedish 
context and the related educational levels in this study. 

Background 

Self-efficacy is defined by Bandura (1993) as a person’s belief in an abil¬ 
ity to succeed in a particular situation. According to Bandura (1993), self-effi¬ 
cacy determines how people feel, think, behave and motivate themselves, and 
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he also indicates that individuals with a strong sense of self-efficacy can view 
difficult tasks as challenges and try to deal with the difficult tasks rather than 
avoid them. He also claims that there is a marked difference between possess¬ 
ing knowledge and skills and being able to use them well. It means that even 
if people have the same knowledge and skills, they may perform differently, 
depending on their self-efficacy (Bandura, 1993). According to Bandura (1993), 
self-efficacy is mainly about teachers’ beliefs in how they can motivate them¬ 
selves in promoting students’ learning. 

In the literature, numerous researchers discuss teachers’ confidence 
(e.g. Anderson, Bartholomew, & Moeed, 2009; Harlen & Holroyd, 1997; Nils¬ 
son, 2008a), but no definitions are put forward to differentiate the concepts 
of self-efficacy, self-confidence, or confidence. However, Hackling and col¬ 
leagues (2007), in their study, evaluate primary teachers’ confidence and self- 
efficacy. According to Hackling (an e-mail communication dated 2013-08-27), 
self-efficacy is a belief about the effectiveness of teaching, whilst confidence for 
teaching science is a more general attitude and disposition towards teaching 
science. In this study, we see self-efficacy as competence and confidence defined 
by PROFILES project and we tested teachers’ beliefs about the effectiveness of 
their organization while teaching science, which is also in line with Hackling’s 
point of view. Also, we want to reveal how teachers feel, think, behave and 
motivate their science teaching, based on the definition presented by Bandura 
(i993)> not simple as a general attitude. 

The curricula reforms for preschool and primary school 
and the influence on teachers 

In 2010, the Swedish curriculum for preschool education was revised 
(Swedish National Agency for Education, 2011a). The revision introduced 
goals of embedding science and technology at preschool level. Since the earlier 
teacher education programs for preschool teachers did not include science as a 
compulsory part, current in-service teachers might be expected with the lack 
of educational training associated with science subjects (i.e. Biology, Chemistry 
and Physics) and hence a professional development might be needed. This situ¬ 
ation is not unique to Sweden. In Australia and New Zealand, research shows 
that preschool teachers’ lacked scientific knowledge, which has caused a great 
impact on the degree of science content included in the teaching in preschools 
(Fleer, 2009; Garbett, 2003). 

Roehring, Dubosarsky, Mason, Carlson and Murphy (2011) claim that 
science is often avoided during early childhood education. For example, in 
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their study, the reasons provided by early childhood teachers for the exclusion 
of science were: teachers’ own science anxiety and their low self-efficacy with 
respect to teaching science. The same phenomenon was reported by Greenfield 
and his colleagues (2009). There was a concern on how to tackle this problem? 
Yoo (2011) indicated that science teachers at the early childhood stage needed to 
develop positive attitudes toward science teaching and enhance their practical 
knowledge so that science could be brought into the classroom. Gropen, Clark- 
Chiarelli, Chalufour, Hoisington and Eggers-Pierola (2009) described a three- 
year study working with preschool science teachers where they showed that a 
strong impact was from developing teachers’ knowledge and practices towards 
improving four-year-olds understanding of basic physical science principles. 
The researchers concluded that successful professional development programs 
require evaluation at every level, from the teachers’ knowledge to their ability of 
applying the knowledge with children. Yoo (2011) also pointed out that teach¬ 
ers’ reflective thinking led to early childhood teachers’ empowerment for child 
development in science education, and at the same time, the teachers changed 
their attitudes and became more positive toward science teaching. The more 
positive teachers became towards science teaching, the more they were willing 
to prepare science materials and understand children’s curiosity about scientific 
phenomena. To conclude, the importance of developing continuous profession¬ 
al development (CPD) programs is recognized to help preschool teachers and 
to develop their professional knowledge in teaching science and technology. 

Curriculum reforms in Sweden 

The Swedish curricula reforms for compulsory school (grade one to 
nine) (Swedish National Agency for Education, 2011) which occurred in 2011, 
indicated a similar situation to that with preschool teachers, as the new cur¬ 
ricula raised the demands on primary teachers’ scientific knowledge and con¬ 
fidence in teaching science, particular since science was not separated into the 
subjects of biology, chemistry and physics in the pre-1994 curricula. Again, in 
Sweden, teachers in compulsory schools might lack educational training in 
science subjects, and that has been discussed as a problem for teachers’ pro¬ 
fessional development internationally. In the study undertaken by Harlen and 
Elolroy (1997) in the UK, it was found that the primary school teachers’ lack 
of confidence in teaching science was sometimes due to lack of knowledge. To 
tackle this issue, primary teachers’ professional development with the focus of 
CK and PCK were addressed (Anderson et al., 2009; Elackling et al., 2007). 

Following the curricula reforms in Sweden and their influences on teach¬ 
ers, this study embedded the common content in the curricula for preschool 
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and primary school in a Likert scale questionnaires to investigate teachers’ self- 
efficacy and needs. 

Scientific literacy 

Scientific literacy is the goal of science education, but there is no con¬ 
sensus concerning its definition (e.g. Champagne & Lovitts, 1989; Millar, 2011; 
Smith, Loughran, Berry, & Dimitrakopoulos, 2012). The National Science Edu¬ 
cation Standards (National Research Council, 1996, p. 2), states that “students 
need to know, understand and be able to be scientifically literate at different 
grade levels” and connects scientific literacy with learners’ everyday experi¬ 
ences, curiosity in the hope that students become able to describe, explain and 
predict, read about science in popular press, discuss and evaluate information 
with science content. Later, Roberts (2007), in his review, discussed scientific 
literacy in terms of two visions. Vision I, the subject matter (nature of science 
was also addressed), aims to foster content in the scientific disciplines and Vi¬ 
sion II addresses to enhance students to function as life-long and responsible 
participants in their everyday lives (i.e. a science-in-society oriented aspect). 
No matter the preferred definition for developing students’ scientific literacy. 
Smith and colleagues (2012) argued that teachers’ understanding of scien¬ 
tific literacy was of utmost importance and this had not been well addressed 
in science education research. Smith and colleagues (2012) studied how pri¬ 
mary teachers understood scientific literacy and how their scientific literacy 
understanding developed during discussions and how their teaching was af¬ 
fected. At the beginning of the Smith et al. study, the teachers viewed science as 
something characterized by experiments and investigations, but the meaning 
of scientific literacy was, however, unclear, for example, some teachers related 
it to only the use of scientific language. After participating in the project for 
two years, new perspectives of scientific literacy emerged among the teachers. 
Accordingly, based on the crucial role of teacher in relation to students’ sci¬ 
ence learning and light shed on the importance of teachers’ understanding of 
scientific literacy, we include an aspect of scientific literacy (with a focus on the 
nature of science and science-in-society aspects) in the teachers’ self-efficacy 
and needs questionnaire in this study. 

The learning environment 

How to organize the learning environment for the benefit of science 
teaching and learning has been stressed within PCK (Shulman, 1986) and 
teachers’ self-efficacy (Bandura, 1993). “The task of creating learning environ¬ 
ments rests heavily on the talents and self-efficacy of teachers. Evidence indicates 
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that classroom atmosphere has been partly determined by teachers’ beliefs in 
their instructional efficacy” (Bandura, 1993, p. 140). To date, research has shown 
that the influences of learning environment are especially important in sci¬ 
ence, compared to other subjects (e.g. Haworth, Kovas, Dale, & Plomin, 2008). 
Teacher-student and student-student interactions in the learning environment 
have also been of interest in science education research (Haworth et al., 2012). 
Hence, to investigate teachers’ self-efficacy and their needs for their further ed¬ 
ucation, the aspect of leaning environment could not be avoidable and should 
be included in our questionnaire survey in this study. 

Aim and research questions 

The aim of this study is to contribute to the development of the CPD 
program, by exploring with the help of PROFILES, in-service teachers’ self- 
efficacy and needs in science teaching at the preschool to primary school levels. 
The research questions are: 

1. What self-efficacy needs related to the teaching of science are expressed 
by in-service teachers? 

2. Are there differences in self-efficacy and needs among in-service teach¬ 
ers related to the teaching of science at the different levels of preschool, 
1-3 grade and 4-6 grade? 

Method 

The participants 

A total of 71 in-service teachers from preschool (22 teachers) and pri¬ 
mary schools (27 grade 1-3 teachers and 22 grade 4-6 teachers) were invited 
to participate in this study. The majority of the participating teachers were 
women; only one male teacher was teaching in grade 1-3 and five male teach¬ 
ers were teaching in grade 4-6. The participating teachers were all involved in 
a university networking project started in 2004, in a mid-size region, located 
in the middle-south of Sweden. The participants joined this project voluntarily 
and the data were treated anonymously. Details of the teachers’ backgrounds 
are shown in Table 1. 
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Table 1. The participants’ teaching experiences and educational backgrounds in science. 


Teaching 

experiences 

Preschool 

(N=22) 

Grade 

1-3 

(N=27) 

Grade 

4-6 

(N=22) 

Education 
in science 
subjects 
(8 hours/ 
week) 

Preschool 

(N=22) 

Grade 

1-3 

(N=27) 

Grade 

4-6 

(N=22) 

< 1 year 


1 


None 

12 

6 

1 

1-5 years 

2 

5 

4 

5 weeks 

3 

12 

3 

6-10 years 

1 

5 

4 

10 weeks 

1 

1 

4 

>10 years 

19 

16 

14 

> 10 weeks 

6 

8 

14 


The instrument 

The Likert scale questionnaires used in this study were revised based on the 
PROFILES project aiming to fit the aims of the Swedish Curricula for preschool 
(Lpfo98, revised 2010) and compulsory school (Lgr 11) (Swedish National Agency 
for Education, 2011a, 2011b). In PROFILES, the self-efficacy was relate to nine key 
areas of motivation, scientific and technological literacy, goals of education, inquiry- 
based science education, nature of science, class environment, assessment, educa¬ 
tion theories and self-reflection with a total of 50 items. However, after considering 
the practical issue (i.e. teachers’ limited time in answering the questionnaire) and 
teachers’ understanding of the items shown in the PROFILES questionnaire, we de¬ 
cided to provide only three main sections to compose the questionnaires. The three 
sections were re-named as scientific literacy, curriculum and learning environment 
and the three sections were decided after interviewing two schools teachers and 
science educators. These three main sections were also strongly linked to the devel¬ 
opment of teachers’ professional development programs later. 

The scale ranges from 1 ( strongly disagree) to 3 ( strongly agree). Minor 
changes were made to the different versions of the questionnaire for collecting 
data in different groups (preschool, grade 1-3 and grade 4-6) of teachers. For 
example, the word, ‘children,’ in the preschool questionnaire was changed to the 
word, ‘students,’ in the questionnaire sent to teachers in primary schools. The 
questions in the category concerning curricula were changed according to the 
curricula for preschool and primary school as well as the different emphasis on 
science education. And since assessment is a new part of compulsory school, a 
question about self-efficacy and needs concerning how to develop assessment 
instruments in science was added to the questionnaire the questionnaire for 
primary school. The teachers’ backgrounds concerning their education in sci¬ 
ence subjects and teaching experiences were also collected through the ques¬ 
tionnaire survey. The questions for pre-school (16 tiems) and primary school 
(13 items) teachers were as presented below. 
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Questions for pre-school teachers 


Category 

Items 

Scientific literacy 

1. 1 can explain to children that science cannot provide complete 
answers to all questions. 

2. 1 can explain to children how scientists work. 

3. 1 use/can include a social orientation to problems working with 
children in science. 

4. 1 can guide the children to think creatively and justify the socio- 
scientific problems. 

Curriculum 

5. 1 can realize the general objectives of education within science 
teaching in pre-school. 

6. 1 can specify objectives for activities in preschool that develops 
children’s knowledge and skills in science. 

7. 1 can guide the children to develop interest and understanding for circles 
in nature and how humans, nature and society affect each other. 

8. 1 can guide the children to become acquainted with common plants 
and animals. 

9. 1 can guide the children to develop understanding and knowledge 
about simple chemical and physical processes. 

10. 1 can guide the children to develop their ability to identify, investi¬ 
gate, document, ask questions about and discuss science. 

Learning environment 

11. 1 can implement children centered work/teaching at pre-school. 

12. 1 can consider children's prior knowledge. 

13. 1 can promote the children's communication skills. 

14. 1 can promote peer-peer learning through children working in groups. 

15. 1 can involve the children in learning through experiments, discus¬ 
sions and play. 

16. 1 can provide suitable positive feed-back to help the children to un¬ 
derstand science according to the curriculum Lpfo 98 revised in 2010. 


Questions for primary school teachers 


Category 

Items 

Scientific literacy 

1. 1 can explain to students that science cannot provide complete 
answers to all questions. 

2. 1 can explain to students how scientists work. 

3. 1 use/can include a social orientation to problems working with 
students in science. 

4. 1 can guide the students to think creatively and justify the socio- 
scientific problems. 

Curriculum 

5. 1 can support students when it comes to reaching the objectives of 
the compulsory school curriculum in chemistry. 

6. 1 can support students when it comes to reaching the objectives of 
the compulsory school curriculum in physics. 

7. 1 can support students when it comes to reaching the objectives of 
the compulsory school curriculum in biology. 

8. 1 can guide the students to develop their ability to identify, investi¬ 
gate, document, ask questions about and discuss science. 

Learning environment 

9. 1 can implement student centered work/teaching in the classroom. 

10. 1 can consider the students' prior knowledge in science. 

11. 1 can promote peer-peer learning through students working in 
groups. 

12. 1 can provide suitable positive feed-back to help the students to 
understand science according to the curriculum. 

13. 1 can undertake assessment in science. 
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Data collection and analysis 

An on-line survey was developed and the link was sent to the partici¬ 
pants in the university networking project by email. The data were analyzed 
by a statistical programme, SPSS software (version 12). The one-way ANOVA 
analytical method was conducted to compare the answers from the different 
groups of teachers. The reliability (Cronbach Alpha) was 0.75. 

Results 

The results showed that the preschool teachers had the highest self-effi¬ 
cacy among the three groups of teachers concerning the category of learning en¬ 
vironment (Mean=2.32, SD=o.42) and curriculum (Mean=2.i7, SD=o.i2) (Fig¬ 
ure 1). The self-efficacy regarding scientific literacy had similar values among 
the three groups of teachers. There was no significant difference (p< 0.05) found 
among the above-mentioned categories and the three groups of teachers. The 
highest need for further education was found in the group of 1-3 grade teachers 
concerning the category of scientific literacy (Mean=2.27, SD=o.55) (Figure 2). 
Again, there was no significant difference (p< 0.05) among the three groups of 
teachers concerning the needs in any of the categories. 

Investigating the teachers’ self-efficacy and needs in depth in each item 
addressed in the questionnaire, the preschool teachers expressed their need for 
further education in physics and chemistry to a high degree (>41%). Within the 
curriculum category, the need to know how to guide the children to develop 
their ability to identify, investigate, document, ask questions about and discuss 
science was addressed highly by 49% teachers. Also 41% preschool teachers also 
showed the need on how to guide the children to think creatively and justify 
the socio-scientific problems (connected to the category of scientific literacy) 
to a high degree. 

There were 56% 1-3 grade teachers who presented the need concerning 
how to engage students in socio-scientific problems. In addition, 44% 1-3 grade 
teachers indicated the need for further education in how to work with assess¬ 
ment in science. The 4-6 grade teachers pointed out their need in learning how 
to develop assessments to a high degree (61%) and how to work with socio- 
scientific problems in their science teaching was approximately 52%. 
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Figure 1. Teachers’ self-efficacy in teaching science. 



Needs 


Preschool 
= Grade 1-3 
■Grade 4-6 


Figure 2. Teachers’ needs in science teaching. 

Conclusion and Discussions 

Following the curricula reforms for preschool and primary school in 
Sweden (Swedish National Agency for Education, 2011a, 2011b), there was a new 
demand on teachers’ CK and PCK in science subjects. Research showed that the 
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lack of subject knowledge could influence science teachers’ teaching and might 
cause low self-efficacy (Appelton, 1995, 2006; Hackling, Peers, & Prain, 2007; 
Palmer, 2001; Riggs & Enochs, 1990; Yates & Goodrum, 1990). In line with the 
importance of developing teachers’ CK/PCK and the related CPD programs 
(Nilsson, 2008a, 2008b) while facing the curriculum reform, this study aims to 
investigate in-service teachers’ self-efficacy and needs concerning scientific liter¬ 
acy, curricula and learning environment. The results of this study were expected 
to contribute to the development of a CPD program in the near future. 

The results from this pilot study (with 71 participating teachers) showed 
that there was no significant difference (p< 0.05) among the three groups of 
teachers concerning their self-efficacy and needs. From our results, we dis¬ 
covered that the participating teachers had generally high self-efficacy (mean 
score was over 1.5), but still, the needs for further education were addressed to 
a high degree (also, mean score was over 1.5). The group of preschool teachers 
expressed their highest need for further education in CK, specifically in phys¬ 
ics and chemistry, which was not surprising, because more than half of the 
participating teachers (55%) did not have any earlier educational training in 
science subjects (Table 1). In despite of this, their self-efficacy was not low. An 
explanation for this could be that most of the teachers in this group have taught 
in schools for many years and felt secure in their roles as preschool teachers. 
Harlen and Holroyd (2007) claimed that education backgrounds and years of 
teaching experience both played important roles in teachers’ confidence. 

Many of the primary school teachers (86%) had undertaken at least 40- 
hour of education in science and most of them had teaching experiences for 
more than 4 years (Table 1). Compared to earlier studies, our findings showed 
that the participating teachers generally had quite high self-efficacy, even 
though their educational backgrounds lacked science training. How could this 
be explained? It might be the long teaching experiences making teachers have 
high self-efficacy. But another explanation could be that the teachers were invit¬ 
ed from the university networking project, which had been running since 2004. 
Within the network, the teachers had been offered to participate in workshops 
twice a year. Workshops had included lectures, practical exercises and discus¬ 
sions on science and technology. Many of the participating teachers had par¬ 
ticipated in those activities, especially the preschool teachers. So, in some way, 
the participating teachers in this study had gained education during the past 
years, even though it had not been considered as courses with credit points. 

According to Smith et al. (2013), exploring contemporary issues and 
events made classes more meaningful for both teachers themselves and their 
students, and moreover, teachers constructed a meaning for scientific literacy 
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in a more personally relevant and evident way in their classroom practice, 
which also made teachers feel more self-confident. Dolan and colleagues (2009) 
claimed that socio-scientific issue (SSI) could be used to enhance scientific lit¬ 
eracy in the fifth grade. SSI teaching strategies have shown positively impact 
on students’ learning based on a multidimensional approach to learn science 
concepts and SSI containing elements of the real world (e.g. Chang Rundgren & 
Rundgren, 2010; Chang Rundgren, 2011). In our findings, both the groups of 1-3 
and 4-6 grades teachers indicated the high need for further education in deal¬ 
ing with socio-scientific-oriented teaching. Linking to SSI research in science 
education, this was not a surprise, since SSI was something new for teachers, 
especially in primary schools (Dolan et al., 2009). Also, SSI are complex issues 
(e.g. Chang Rundgren & Rundgren, 20ro) and co-teaching with teachers from 
difference subject areas was discussed as a way out (Chang Rundgren, 20ri), 
which needs to be developed in CPD more. 

Several studies have shown that preschool and primary school teach¬ 
ers need further education in science (e.g. Appelton, 2003; Harlen & Holroyd, 
2007; Nilsson, 2008b; Palmer, 2006). Most of the above researchers also ad¬ 
dressed explicitly that teachers needed both CK and PCK. In a study carried 
out by Morgan (2022), teachers expressed the need for more opportunities to 
engage with each other to discuss science teaching science teaching and to im¬ 
prove their scientific literacy and teaching skills, which gave them more confi¬ 
dence to teach science. Smith and colleagues (2011) suggested: “A greater sense 
of self-confidence in science teaching emerged for primary teachers in their pro¬ 
ject, as a consequence of engaging in more meaningful ways with the derived 
sense of scientific literacy through a form of scaffolding that occurred through a 
multi-domain approach" (p. 147). Concerning the learning environment, the 
preschool teachers in our study had their highest need for further education 
in how to involve the children in learning through experiments, discussions 
and play. They also addressed the needs on how to provide suitable positive 
feed-back to help the children understand science according to the curriculum. 
There was also a need among 4-6 grade teachers for further education concern¬ 
ing assessment. This was reflected as an expectation by the Swedish National 
Agency for Education. According to the new reform, teachers in grade six were 
required to give grades to their students from December 2012 onwards (Swed¬ 
ish National Agency for Education, 2013). The primary school teachers wanted 
more education regarding how to implement student-centered work/teaching 
in the classroom. All of these questions were considered as part of PCK. 

Based on this pilot study, we showed that the Likert scale instrument 
used in this study was feasible (reliability=o.75; time cost reasonable) as a 
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pre-survey before conducting CPD programs for science teachers at preschool 
and primary school levels. Even though there was no significant difference 
among groups of teachers, teachers were shown to possess different needs for 
preschool and primary school, which could be used for the development of a 
suitable CPD in the coming future. Reliability of the data could be raised using 
a bigger sample size of teachers from different regions in Sweden so as to pro¬ 
vide a bigger picture of teachers’ self-efficacy and needs in Sweden nationally. 
A comparative study with other countries would be of importance as well, due 
to the globalization age. 
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